This randomized controlled trial examined a discharge nursing intervention aimed at promoting self-regulation of care for early discharge interventional cardiology patients. The purpose of this study was to compare medication adherence, patient satisfaction, use of urgent care, and illness perception in patients with cardiovascular disease undergoing interventional revascularization procedures who receive usual care and those who receive a discharge nursing intervention.
[DIMENS CRIT CARE NURS. 2011;30 (2) :117/125] BACKGROUND Cardiovascular disease (CVD) presents the greatest health challenge for acute and chronic care. This population is growing exponentially, with care expanding into outpatient centers. Although well over a million patients have undergone interventional procedures, such as angioplasty and stent placement, patients require continued medical therapy at home. 1 However, little is known about how cardiovascular patients make sense of their condition and manage their care at home.
Intervention research aimed at lifestyle changes to reduce secondary events after treatment for CVD is needed to guide evidence-based care. Treatment for CVD has shifted from surgical repair with prolonged hospitalizations to interventional procedures or medical management, requiring shorter hospital stays. Advanced technology and less-invasive interventions create opportunities for patients to recover more rapidly, within hours or a few days, generating a growing population of outpatient or short-stay cardiac patients. Cardiac disease is then managed at home, as a chronic, but often stable condition.
Although there are many benefits to expedient care, the short length of stay introduces new challenges. Rapid deployment of drugs and interventional procedures, in conjunction with short-stay or outpatient care, falsely implies lower acuity. This often does not translate into a less acute experience for the patient and family selfmanaging their care at home. 2 Short stays often deprive patients of nursing time necessary to meet proficiency levels for self-regulating their own care after discharge. A problem exists because much of the recovery and continuing care has been transferred to the patient and family.
Compounding this issue, current demographics indicate an increased prevalence of chronic cardiac disease with a corresponding rise in fast-track treatment for an aging population. The logistics of caring for this population at home require research that encompasses social, educational, and economic factors represented by current demographic trends. 1 With this change in the delivery of care, several trends have emerged that have implications for quality nursing care and patient outcomes: (1) the burden of care shifts from the hospital setting to home, (2) patients are discharged without extensive education about complications and disease management, (3) the occurrence of secondary events, and disease progression remain a valid threat, and (4) health care providers are challenged to develop transitional programs to assist patients and families with CVD management.
LITERATURE REVIEW
The population of short-stay, percutaneous coronary intervention (PCI) patients is understudied; therefore, little is known about how and why they make decisions about medication adherence, medical advice, or urgent care. 2 In light of these decisions, treatment choices and care have become highly complex. In the search for the best evidence to treat this population, it is imperative that the patient's interpretation of disease and care management is considered. The magnitude of possible secondary events, amid controversy between drug-coated and bare metal stents, and issues of medical therapy versus stents or PCI create new challenges to follow-up care. 3, 4 More than 2 decades of study suggest that coronary artery bypass surgery, PCI, bare metal stents, and drugcoated stents do change the trajectory for acute, unstable patients and those who receive reperfusion therapy and/or interventional procedures or therapy reducing the immediate risk of significant cardiac muscle damage and death. Recent studies, however, confirm that no form of revascularization independently improves the survival rates of most stable patients experiencing an acute cardiac event. 5 Although surgical and noninvasive technologies provide support for the acute event, ongoing study reinforces the importance of continued medical therapy, consistent with pharmacological advances, to reduce secondary events and complications. 6 The Clinical Outcomes Utilizing Percutaneous Coronary Revascularization and Aggressive Guideline-Driven Drug Evaluation (COURAGE) trial found that PCI, when added to an optimal drug program, does not reduce mortality or a secondary heart attack in patients with chronic stable angina. The COURAGE study included 2287 patients in 50 hospitals, followed up patients for a median of 4.6 years, and determined that only 33% of patients benefited from PCI alone. This resulted in a shift of care from PCI as a singular intervention to PCI in conjunction with medication therapy as treatment for acute and longterm CVD. These findings refocused attention to the role of patients' adherence to cardiodynamic and antiplatelet medication, essential to the revascularization process. Study results from COURAGE reinforce the importance of postdischarge protocols that encourage medication adherence. 5 Adherence to medications remains a primary challenge for patients and providers. The American College of Cardiology and the American Heart Association 2006 evidence-based practice guidelines emphasized extended use of all evidence-based secondary prevention cardiac medications. 7 However, there is still a wide and persistent separation between evidence-based recommendations and the care patients actually receive. Researchers continue to report that up to 50% of cardiac patients fail to either receive or comply with medication protocols at discharge or over time and that patients frequently stop medications within 1 year. 8, 9 Kulkarni and colleagues 10 studied adherence in 1326 patients who had undergone cardiac catheterization. Using self-report to measure adherence, this study found that only 54% were compliant with all initial discharge medications 1 year postprocedure. Lappe and colleagues 11 studied 57 465 cardiac patients' adherence to specific evidence-based cardiac medications recommended to prevent secondary events. Using a medication plan developed to enhance physician orders at discharge, prescription rates improved to at least 90%. One-year follow-up of patients showed significant reduction in secondary events. Lappe et al 11 illustrate that improved adherence to the prescriptive process begins with effective medication discharge protocols.
Medication-enhanced reperfusion, initiated during PCI, is a process that continues at home. Rasmussen and colleagues 9 followed 31 455 elderly cardiovascular patients for an average of 2.4 years. This longitudinal study supported the hypothesis that an improved mortality rate is more likely a pharmacological rather than a behavioral effect, reinforcing the current belief that good outcomes are related to medication adherence.
Adherence to prescriptive therapy enhances the immediate treatment and ultimately reduces the burden of chronic cardiac disease. Medication protocols, however, are often complex and poorly understood. Patients' adherence to medications and care instructions is affected by their perception of their illness.
Adherence and use of urgent care reflect self-care behavior that is highly individual. Medication administration is difficult for patients to manage and even more difficult to measure. Studies reveal that the mechanism and rationale for self-regulation of medication is complex. Medication adherence requires the coordination of complex health behaviors and may be associated with a person's confidence in the ability to self-administer prescriptive therapy. [12] [13] [14] [15] Medication adherence requires the coordination of complex health behaviors and may be associated with a person's confidence in the ability to self-administer prescriptive therapy.
Research conducted by Ho and colleagues 16 reported an increased mortality rate in cardiac patients who discontinue medications. The Cochrane Database Systemic Review reviewed a randomized controlled trial (RCT) that examined interventions designed to help cardiac patients follow prescriptive medication regimens. 14 Collectively, these findings suggest that patients have improved adherence to medical regimens and experience better outcomes when additional discharge support is provided.
These findings are again reinforced when studies target patients undergoing PCI. Adherence to medications, immediately following PCI, is essential to prevent the significant risk of secondary events. 1, 6, 17 Many or all of these medications may be continued for extended periods, or perhaps a lifetime. Medication errors or failure to take medication properly may lead to secondary events in this population. This risk is significant, often accounting for an increase in the utilization of urgent care systems, such as emergent calls to health care providers, emergent emergency room (ER) visits, and readmission to the hospital. Discharge instructions are critical components to prepare patients to return home and manage their after-care needs.
Consequently, hospital discharge is a critical period for cardiovascular patients. Discharge care may determine how patients perceive their illness and its trajectory and ensure that patients receive prescriptions and continue all medications. Discharge instructions provide an opportunity for health care providers to help the patients and families use health system resources most effectively during recovery. Comprehensive discharge management programs may reduce unnecessary use of resources and reinforce the appropriate use of urgent care to prevent secondary events.
Ultimately, care at this transitional point may determine, to some degree, patients' satisfaction with the hospital experience. Patient satisfaction may be adversely affected with shortened hospital stays. A reduction in nurse-to-patient interaction results in decreased time that nurses need to identify discharge needs, assess patients' readiness to learn, and prepare an adequate discharge plan.
Nurses recognize that health information and disease management planning are important at discharge, but they report that lack of time and shortened stays interfere with their ability to provide satisfactory education. Patients report having difficulty obtaining the information they need to care for themselves properly and to make informed decisions about their care. Dissatisfaction may occur because PCI patients experience a treatment gap, during the period immediately following the procedure, through discharge, and until the next scheduled encounter with a health care provider. 18, 19 Linking health behaviors to illness perception may inform interventions that improve the immediate and long-term health of this population. Inaccurate perceptions of their cardiac disease may be altered by a discharge nursing intervention (DNI) that provides nursing consultation to help patients interpret discharge instructions and guidelines for self-regulation of their illness.
THEORETICAL MODEL
Self-regulation theory is well suited to the study of interventional cardiac patients, treated for an acute event, but managing a chronic disease. Leventhal and colleagues' 20 Common Sense Model of illness perception for self-regulation of care incorporates elements of traditional health belief models and expands to include cognitive and emotional responses involved in the coordination of complex behaviors. 12 The model provided structure for all study outcomes, as it acknowledges patient choice and control over health decisions. In studies of adherence to medical regimens, illness cognition was extracted as a theme and introduced a self-regulatory model for conceptualizing the process of adherence. 20 A recent metaanalysis of 63 studies found (1) an outcome difference between high and low adherence of more than 26% and (2) that illness cognition was central to the construct. 12 Leventhal and colleagues' 20 theory was also used to study patients before and after elective PCI in a descriptive, repeated-measures design using the Revised Illness Perception Questionnaire (IPQ-R). Findings indicate that participants initially displayed inaccurate illness representations but developed more realistic perceptions over time. 2 In 1997, Zerwic and colleagues 21 investigated illness perception with 105 patients undergoing angiography and, through timeline dimension of the IPQ-R, found that more than 40% of patients believed their illness would last a short time or were unsure of the expected timeline.
Studies in patients with hypertension and cardiac disease support that the timeline dimension does influence adherence to treatment. Patients who perceived that their illness would last a long time were less likely to discontinue medical therapy. 22 Petrie and colleagues 23, 24 used the IPQ-R in repeated studies of patients after myocardial infarction. They reported that timeline and consequence scores of postYmyocardial infarction patients correlated with return to work. Patients in this study scoring high on cure control scales were more likely to attend cardiac rehabilitation. These studies used the IPQ-R to show how illness perception influenced adherence and behaviors associated with recovery and positive outcomes. 23, 24 
PURPOSE OF THE STUDY
This RCT examined a DNI aimed at promoting selfregulation of care at home. The purpose of this study was to compare patients with CVD undergoing interventional revascularization procedures who receive usual care and those who receive a DNI on medication adherence, patient satisfaction, use of urgent care, and illness perception. The Common Sense Model of illness representation provided the theoretical foundation for this study. This model provides a structure for explaining individual interpretations and actions throughout the illness experience.
Research Questions
This study addressed the following questions:
1. Do patients receiving the nursing intervention differ significantly from those receiving usual care on medication adherence? 2. Do patients receiving the nursing intervention differ significantly from those receiving usual care on patient satisfaction? 3. Is there a significant difference in the utilization of urgent care between those patients receiving the nursing intervention when compared with those patients receiving usual care? 4. Does a difference exist between the patients receiving the nursing intervention and those patients receiving usual care on illness perception, as measured by the 7 components of the IPQ-R: timeline (acute and chronic), consequence, personal control, treatment (cure) control, illness coherence, timeline (cyclical), and emotional representations?
METHODS
A prospective RCT was used to test the efficacy of this nursing intervention. The study was conducted at a large academic medical center that serves as both a city and community care center. All study methods and materials were approved by the system's Institutional review board (IRB). Patients were selected from a purposive population. The target population for this study was adult male and female patients between the ages of 30 and 80 years treated for an acute cardiac event with PCI and discharged from a hospital setting within 72 hours of the procedure. Following consent, patients were randomly assigned into 2 groups: control and experimental, determined by selection of sealed envelopes containing group assignment and study materials. Written and verbal consent was obtained.
Following consent, patients were randomly assigned into 2 groups.
Patients were excluded from the study if they were not accessible by telephone, had conditions that may impair telephone communication, or were enrolled in clinical trials or other research activity requiring telephone follow-up. Patients were able to withdraw from the study at any point.
Control group patients received routine discharge materials and usual care. The experimental group received a discharge intervention, consisting of written discharge materials and telephone follow-up by an expert cardiovascular nurse. Expert nurses were defined as those having advanced education and clinical expertise in the care and management of this population. Delivery of the intervention was time-sensitive. The intervention was offered at discharge and continued within 24 hours of discharge.
Subjects in the control group received an envelope containing group instructions, copies of interview tools, and the IPQ-R. A second packet was prepared for the experimental group containing group instructions, medication review materials, a medication pocket card, suggested Internet sites, copies of the interview tools, and the IPQ-R instrument.
Instruments
The IPQ-R is a theoretically derived measure, designed to assess dimensions of illness perceptions using 38 items to measure 7 subscales. 25 All subscales demonstrated good internal reliability with Cronbach "'s for each of the subscales ranging from .79 to .82. [25] [26] [27] Medication adherence was measured using the Selfreported Medication-Taking Scale of Morisky et al 28 and the Machtinger and Bansberg 29 visual analog scale. Each item in the scale contributed to an overall reliability with internal consistency of 0.61. For purposes of this study, 5-point response options were added to the original 4 items in an attempt to strengthen the validity of the tool. 30 
Data Analysis
Consent was obtained from 154 patients, and final analyses included data from 129 patients. Twenty-five subjects did not complete the study for a number of reasons. Eighteen of the original 154 were lost due to extended hospitalization, and patients were no longer eligible for the study if their hospital stay extended beyond 72 hours. Of these 18, 8 subjects were admitted for urgent cardiac surgery, 2 for other types of urgent surgical procedures, and 8 for extended admissions due to procedural complications or medical issues requiring immediate attention. Six subjects were lost to telephone follow-up. Only 1 participant requested to be released from the study.
Data were coded and entered into a personal computer and analyzed using SPSS version 16.0 (SPSS Inc, Chicago, Illinois). The 2 2 test and the Fisher exact test were used to compare noncontinuous variables as appropriate. To assess group differences, the independent t test was run on normally distributed continuous variables. The Mann-Whitney U test was run on all significantly skewed continuous variables.
RESULTS
The experimental and control groups of subjects receiving interventional diagnostic and interventional cardiac care were demographically comparable. Analysis on 4 outcome measures, medication adherence, use of urgent care, patient satisfaction, and illness perception, revealed only 1 statistically significant result.
Medication Adherence
Adherence was examined in 3 ways. First, subjects were asked if they had all medications currently prescribed. Adherence with medication on hand was extremely high (124; 96.1%) for patients reporting that they had all medications ordered. The experimental group had a slightly higher rate of adherence (63 [98.4%] vs 61 [93.8%]) in the control group. However, the group difference was not significant (P = .177).
Second, they were asked to indicate what percentage of aspirin and/or clopidogrel they took as prescribed. Questions related to adherence to specific medications, aspirin and clopidogrel, showed very little variation in the total sample and between groups. 2 2 Analyses showed there were no significant group differences in patients taking aspirin (P = .652) or clopidogrel (P = .394). Table 1 shows group comparisons.
And third, they were asked a series of 4 questions about forgetting or omitting medication. Adherence, as measured by subjects' self-report of the 4 items, was recoded into a new variable labeled Morisky Adherence. Data for the recoded variable remained skewed at 8.32. To compare the experimental and control groups on Morisky Adherence, a nonparametric test, the Mann-Whitney U test, was used. The groups were not significantly different (P = .266), as seen in Table 2 and Figure 1 .
Patient Satisfaction
Subjects responded to 2 questions asking if they would return to the health care facility and if they would refer The P value represents a comparison between groups; values G.05 are significant.
family and friends. Subjects responded to a 5-point scale indicating 0 (no) and 5 (definitely yes). When asked if they would return, 96.9% of all subjects responded as definitely yes, and 3.1% reported very likely. The second patient satisfaction question asked subjects if they would refer family and friends to the health care facility, with 94.6% reporting definitely yes, 3.9% very likely, and 1.6% somewhat likely. There were no negative responses to either question. 2 2 Analysis was used to compare experimental and control groups on 2 measures of satisfaction. The first measure, asking if subjects would return to the health care facility, showed no significant group differences (P = .317). In the experimental group, 98.4% responded definitely yes, and 1.6% responded very likely, as compared with the control group, with 95.4% responding definitely yes and 4.6% very likely. Statistical analysis on the second measure, asking patients if they would refer family and friends, also reported no significant group differences (P = .141). Experimental group subjects reported definitely yes, 98.4%; very likely, 1.6%; and somewhat likely, 0.0%. Control group subjects reported definitely yes, 90.8%; very likely, 6.2%; and somewhat likely, 3.1%. Table 3 and Figure 2 show group comparisons.
Use of Urgent Care
Urgent care was measured on 3 questions during the 72hour interview. Subjects were asked if they had placed an urgent call to their physician or to the hospital or visited an ER since discharge. Subjects assenting were asked how many times the behavior was repeated, allowing patients to report urgent calls or visits up to 5 or more times. Repeated urgent care behaviors were minimal in both groups. Three urgent care variables (call to physician, call to hospital, and visits to the ER) were recoded into new dichotomous variables; responses included choosing 0 (no), or 1 (yes: 1 or more times). 2 2 Analysis was used to compare experimental and control groups on 3 measures of urgent care. Overall, subjects reported minimal use of urgent care. In the total sample, the modality used most frequently was a call to the physician, although this was utilized by only 13 subjects (10.1%). Only 7 subjects (5.4%) called the hospital, and 4 subjects (3.1%) returned to the ER. In all measures, there were no significant group differences, reported as P = .747, P = .682, and P = 317, respectively. Table 4 and Figure 3 refer to the use of urgent care.
Illness Perception
The experimental group scored significantly higher than the control group on 1 measure of illness perception: the timeline (acute/chronic) component (P = .006). Otherwise, there were no significant group differences found.
Study significance on the timeline (acute/chronic) component of illness perception was the single significant finding of this study. Understanding the chronicity of any disease is an important factor in patients' ability to selfmanage their disease over time. Group differences are displayed in Tables 5 and 6 and Figure 4 .
DISCUSSION
Patients who accept their conditions to be long term have better diet and exercise self-efficacy score and contribute to long-term adherence to medication. Studies also report that perceiving cardiac disease as chronic may be instrumental in engaging individuals in making lifestyle changes. One such study illustrates the effective-ness of a DNI that encourages patients to acknowledge the chronic nature of cardiac disease as soon as they begin caring for themselves at home. This is significant because health behaviors immediately after PCI procedures have a significant impact on secondary events. 31
Studies also report that perceiving cardiac disease as chronic may be instrumental in engaging individuals in making lifestyle changes.
Continuing research adds to the body of knowledge that suggests that patients who believed their disease to be chronic in nature were less likely to discontinue medications, made better decisions about urgent care, and reported improved satisfaction with ongoing care. 9, 12, 22, 32 The study suggests that illness cognition is central to the construct of adherence, which may also be related to perception how long the illness will last. This is important in light of a recent survey, showing that patients who underwent elective PCI for relief of angina believed that the procedure, in itself, was lifesaving, would prevent heart damage, and save and extend their lives. In addition to misconceptions about survival rates, patients also thought of their PCI as an emergency procedure. Researchers concluded that patients' perceived beliefs do not match existing evidence. 33 Continued research, however, continues to reinforce the concept that a PCI procedure is not a 1-time cure for cardiac disease, but only 1 part of the care continuum for cardiac disease.
Strengths and Limitations
Strengths of the study included study design, setting, and instrumentation. Study instruments were highly reliable and sensitive to the patient's perspective. The IPQ-R questionnaire was easy to administer and was well received by participants and families. The IPQ-R provides a quantitative assessment of the components of the CSM model. 25 The adherence tool of Morisky et al 28 was equally simple to use and provides a nonjudgmental approach to the complex issues associated with medication adherence at home. Limitations include patient self-report and the short duration of the study period (1-3 days postprocedure). Additional limitations include the lack of diversity in the study sample. Perhaps the findings would be different with a larger sample size. Also, the study needs to be replicated to see if similar results are noted.
CONCLUSIONS
This study found that subjects who received the DNI recognized the chronic nature of their disease. This is important because chronic illness, cardiac or otherwise, places the burden of care on the patient and family as they manage their own care at home. Research that identifies how individuals perceive or interpret illness informs providers who design transitional programs.
No significant group differences were found on 3 of 4 outcomes. Medication adherence in both groups was extremely high, as was patient satisfaction. Use of urgent care was minimal. Adding additional nursing support, postprocedure, did not influence medication adherence, use of urgent care, or patient satisfaction in the period studied. However, nonsignificant findings are as important as significant ones, as they inform the efficient use of resources and contribute to evidence that more care does not necessarily result in better outcomes. Redesign of discharge processes may be accomplished by reengineering existing resources rather than adding new or costly interventions. This study demonstrates that a thoughtfully designed, advance practice nurseYsupported discharge program, provided as Busual care[ in this center, results in minimal use of urgent care, high scores on patient satisfaction, and high scores on medication adherence. Lack of significance serves as a reminder that interventions work sometimes, somewhere, but are not always generalizable to all settings, especially the complex and diverse settings of the current health delivery system.
FUTURE RESEARCH
Study replication in different settings and populations is important because the randomization of this study removes context from the research. Although this is an important feature of experimental research, it may isolate the results to particular settings. Replication of the nursing intervention in settings that do not currently have advanced practice nurses and/or Magnet Hospital status, streamlined discharge instructions, electronic medical records and prescription services may render very different findings.
Future research may include modeling the existing discharge program at this institution. Comparisons of discharge programs with and without advanced practice nurses at the point of discharge are necessary. Benchmarks are needed for the best systems, and this system's program would be one model of comparison.
